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ABSTRACT: 

PROBLEM TO BE SOLVED: To provide a vaporizing device to vaporize and 
feed a 

film forming material to a film forming device such as a CVD on the practical 
level in the practical use of a ferroelectric memory (FeRAM) using 
SrBi2Ta209(SBT), Pb(Zr, Ti)03(PZT), etc., of a non-volatile memory. 

SOLUTION: In a liquid material feed part 1A to feed a liquid material 106 
carrying a film forming material to a vaporization part 1 B, and a vaporizing 
device 100 to heat and vaporize the fed liquid material 106, and feed it to a 
reaction chamber 102 through association of the carrier gas 108, the inner 
surface of a vaporization space V provided in the vaporization part 1B is 
formed so that the liquid material 106 flows down from the inlet 7 of the 
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liquid material 106 toward the outlet 18 of a vaporized material 1 14, and at 
least the lower inner surface of the inner surface to constitute the 
vaporization space V is of retention surface structure to retain the liquid 
material 106. 
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CLAIMS 
[Claim(s)] 

[Claim 1] In the evaporation equipment which consisted of a liquid material provisioning part which supplies 
the liquid materials which supported membrane formation materials to an evaporation part, and an 
evaporation part which is made to accompany to carrier gas and is supplied to a reaction room while heating 
the supplied liquid materials and making it evaporate Evaporation equipment characterized by the lower 
inside having at least the stay side structure of making liquid materials stagnating, among the insides which 
the inside of the evaporation space established in evaporation circles is formed so that liquid materials may 
flow down toward the exit of evaporation materials from the entrance of liquid materials, and constitute said 
evaporation space. 

[Claim 2] in evaporation equipment according to claim 1 the inside of a vaporizer main part - an end - the 
gimlet of a spread - [ the evaporation space of the ** is formed and ] Evaporation equipment which carries 
out the feature of the entrance of liquid materials and the jet hole of carrier gas being formed in the top part 
of evaporation space, the exit of evaporation materials being formed in the bottom of evaporation space, and 
the unevenness which is stay side structure being formed in a lower inside at least among the insides which 
constitute said evaporation space. 

[Claim 3] Evaporation equipment which carries out the feature of ****** of liquid materials being formed in the 
top part of evaporation space, and the jet hole of carrier gas being arranged in ****** toward said ****** in 
evaporation equipment according to claim 1 or 2. 

[Claim 4] Evaporation equipment according to claim 2 or 3 which carries out the feature of evaporation 
space being a cone-like. 

[Claim 5] Evaporation equipment given in any [ Claim 1 characterized by intercepting the evaporation part 
and the liquid material provisioning part thermally - ] of four they are. 

[Claim 6] Evaporation equipment characterized by supplying only a solvent to a liquid material provisioning 
part or an evaporation part if the solvent feed unit is installed in the liquid material provisioning part or the 
evaporation part and supply in the evaporation part of liquid materials stops in evaporation equipment given 
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in any [ Claim 1 - ] of five they are. 

[Claim 7] Evaporation equipment which carries out the feature of the jet hole of carrier gas being drilled in 
evaporation equipment given in any [ Claim 1 - ] of six they are so that it may be open for free passage at 
the entrance of liquid materials. 

[Claim 8] in evaporation equipment given in any [ Claim 1 - ] of seven they are -- a gimlet ~ the evaporation 
equipment which carries out the feature of the exit of gas materials being equally formed in the bottom 
peripheral surface of the ** evaporation space, and this exit being open for free passage to the gas materials 
outlet linked to a supply side. 

DETAILED DESCRIPTION 

[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to the evaporation equipment supplied to the source of supply 
which made the liquid materials which made the solvent dissolve or distribute the membrane formation 
materials of a liquid or a granular material evaporate. 
[0002] 

[Description of the Prior Art] The miniaturization of an element and high integration of the silicon integrated 
circuit have been progressing quickly recently. Especially the memory (DRAM) has accomplished the rapid 
progress of 4 times in three years, high-density DRAM -- the insulating film for capacitors to kick changes to 
the conventional film, and Ta205 are being put in practical use. Furthermore, utilization of high dielectric 
constant material, such as BaSrTi03 (BST), has been an indispensable technical problem. Moreover, in 
nonvolatile memory, utilization of the ferroelectric random-access memory (FeRAM) which used 
SrBi2Ta209 (SBT), Pb(Zr, Ti) 03 (PZT), etc. is advanced. Although realization of the integrated circuit which 
uses these is expected to be ****, the technical problem which should still be solved remains. 
[0003] It is development of the most important in it, and the evaporation equipment for making membrane 
formation equipment like CVD evaporate membrane formation materials for an essential technical problem 
to create these films, and supplying them on a utilization level. 

[0004] Said membrane formation materials for creating said thin film are liquid or solid powder. Generally, 
**** is high, the steam pressure is very low, and liquid materials are very difficult to evaporate. On the other 
hand, since they are not vaporizable if many things of sublimation nature remain as they are as for solid 
materials, its method which the organic solvent is made to distribute is common. For example, this is a white 
solid although many compounds called Ba(DPM)2 are used for Ba which is one ingredient of BST. The liquid 
which made solvents, such as a tetrahydro franc (THF) or butyl acetate, distribute this was used, and 
evaporation and supply have been tried by the method described below. 

[0005] 1) It is the method of introducing into the vaporizer which fed the pump feeding method liquid 
materials with the high-pressure pump, and laminated many metal disks. The hole has opened in the center 
of the lamination disk stored in the vaporizer, and liquid materials flow toward the perimeter from there. The 
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lamination disk is heated, and liquid materials give and evaporate heat from a lamination disk between them. 
Since ** pump is being used for the problem of this method, pulsation produces it. ** The life of a pump is 
short and there are many troubles. ** Only a reaction product or a solvent evaporates between laminated 
metal disks, required **** (liquid materials) remains between disks as a residual substance, and the 
evaporation efficiency of 100% is not acquired. ** ****** by a residual substance arises. ** The flux which 
melted liquid materials cannot control correctly. ** It has many problems of being unable to change flux of 
said solvent liquid arbitrarily. 

[0006] 2) although sintered filter method this gentleman methods are a liquid flow rate controller and the 
thing which built in the sintered filter in the heated cylinder and the problem of **** is solvable as compared 
with the pump feeding method of 1 The problem of a response delay according in an important vaporizer 
portion to the dead volume in piping between generating of the problem of the **** ball of a filter and the flux 
controller of a liquid is large. Therefore, lost time arises and there is a problem of not being suitable in the 
sheet type equipment which is the mainstream of semiconductor fabrication machines and equipment. 
[0007] If said method of making the liquid materials which made the solvent dissolve or distribute the 
membrane formation materials for creating a ferroelectric thin film evaporate does not make an evaporation 
field high temperature far anyway in order to make said liquid materials evaporate compared with the 
conventional vaporizer and it is ****, it is holding the various technical problems shown in ******. 
[0008] 

[Problem to be solved by the invention] It says [ how the technical problem of this invention attains stable 
flux control of the liquid materials in the case of making ** evaporation field into high temperature ], ** Say 
[ how the judgment evaporation (the high solvent of steam. pressure evaporates previously and the low 
membrane formation materials of steam pressure remain behind) by the difference in big **** of membrane 
formation materials and a solvent is abolished ], ** Solve further ****** inside the evaporation equipment by 
the materials residual substance (the solvent of the liquid materials which remained after the supply 
interruption of liquid materials and in equipment vaporizes, only membrane formation materials remain, and 
this serves as a residual substance) accompanying it, ** It is catering to the demand of flux increase of liquid 
materials further, in order to gather membrane formation speed etc. 
[0009] 

[Means for solving problem] ""Claim 1" The liquid material provisioning part which supplies the liquid 
materials (106) which supported membrane formation materials to an evaporation part (1B) (1A), In the 
evaporation equipment (100) which heats the supplied liquid materials (106), is made to accompany to 
carrier gas (108) and is supplied to a supply side (102) while making it evaporate The inside (15) of the 
evaporation space (V) prepared in the evaporation part (1B) and (16) are formed so that liquid materials 
(106) may flow down toward the exit (18) of evaporation materials (1 14) from the entrance (7) of liquid 
materials (106). A lower inside (15) is characterized by" used as the stay side structure of making liquid 
materials stagnating, at least among the inside (15) which constitutes said evaporation space (V), and (16). 
[0010] Since according to this the inside (15) of evaporation space (V) and (16) are formed so that liquid 
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materials (106) may flow down toward the exit (18) of evaporation materials (1 14) from the entrance (7) of 
liquid materials (106) The liquid materials (106) which entered in evaporation space (V) from the entrance 
(7) contact the inside (15) of the evaporation space (V) currently heated, and (16). 
[0011] [when there is little quantity of liquid materials (106), after wetting the inside (15) near the entrance 
(7), and (16) and forming a liquid film, the whole quantity evaporates, but ] When there is much quantity of 
liquid materials (106), some liquid materials (106) contact the inside (15) near the entrance (7), and (16), 
and are evaporated, but the remainder tends to flow down along with the inside (15) of evaporation space 
(V), and (16). Since said inside (15) and (16) have the stay side structure of making liquid materials (106) 
stagnating, a place does not flow down immediately. It will flow through said inside (15) and (16) gradually 
and uniformly, and a liquid film will be formed, and the part will stagnate, and it will evaporate gradually with 
the heat of an inside (15) and (16). As a result, supply of the evaporation materials (114) in a stationary state 
is always attained so that liquid materials (106) may flow down as it is, the exit (18) of evaporation materials 
(114) may be entered, supply of evaporation materials (1 14) may be barred and the amount of supply of 
evaporation materials (1 14) may not be made to generate instability. 

[0012] "Claim 2" is what made still more concrete evaporation equipment (100) according to claim 1. the 
inside of "vaporizer main part (1a) - an end the gimlet of a spread - [ the evaporation space (V) of the ** 
is formed and ] The jet hole (8) of the entrance (7) of liquid materials (106) and carrier gas (108) is formed in 
the top part of evaporation space (V). The feature of by which the exit (18) of evaporation materials (1 14) is . 
formed in the bottom of evaporation space (V), and unevenness (R) is formed at least in the lower inside 
(15) among the inside (15) which constitutes said evaporation space (V), and (16) is carried out. 
[0013] the form of evaporation space (V) - an end - the gimlet of a spread - it is a ** and a cone, a 
pyramid, etc. are mentioned, for example, the form of evaporation space (V) - an end -- the gimlet of a 
spread - the heating contact surface product of an inside (15) and (16) could be made to increase gradually 
toward the exit (18) by the side of gas materials (114) by considering it as a **, and the increase in efficiency 
of evaporation of the liquid materials (106) which flowed, and perfect evaporation are measured. 
[0014] "Claim 3" is related with other working examples of evaporation equipment (100) according to claim 1 
or 2. The feature of "****** (30) of liquid materials (106) is formed in the top part of evaporation space (V), 
and the jet hole (8) of carrier gas (108) is arranged in ****** (30) toward said ****** (30)" is carried out. 
[0015] [ forming ****** (30) of liquid materials (106) in the top part of evaporation space (V) ] It is made to **** 
gradually the liquid materials (106) which flowed into evaporation space (V) by the carrier gas (108) which 
was once accumulated here and blew off from the jet hole (8) here, they flow through the inside (15) of 
evaporation space (V), and (16), and come to form a thin liquid film quickly on it. As a result, supply of 
evaporation materials (114) is performed by a stationary state, without evaporation of a liquid film being 
smoothly performed by the heat from the inside (15) currently maintained at high temperature, and (16), and 
producing pulsation like the conventional example. 

[0016] "Claim 4" is what carries out the feature of "evaporation space (V) is a cone-like" about the form of 
evaporation space (V). By evaporation space's (V's)'s being a cone-like and establishing the entrance (7) of 
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liquid materials (106) in the top part The liquid materials (106) dropped in evaporation space (V) flowed 
down equally in accordance with all the circumferences of the inside (15) of conic evaporation space (V), 
and (16), formed the liquid film, abolished the deviation of the liquid film, and have realized equal 
evaporation. 

[0017] "Claim 5" is what limited further evaporation equipment (100) given in any [ Claim 1 - ] of four they 
are, and is characterized by "intercepting thermally the evaporation part (1B) and the liquid material 
provisioning part (1A)." 

[0018] An evaporation part (1B) is a portion which makes the dropped liquid materials (106) heat and 
evaporate. On the other hand, a liquid material provisioning part (1A) is a portion which measures correctly 
the mass flow rate of liquid materials (106) or a solvent (112), and supplies it. Therefore, the rise in heat of 
this portion makes **** of the volatile solvent in liquid materials (106) induce, and makes supply of 
evaporation materials (114) it not only to to bring about the fall of machine accuracy, but produce a big 
change especially. If the evaporation part (1B) and the liquid material provisioning part (1A) are intercepted 
thermally, said **** phenomenon can be abolished and steady supply of evaporation materials (1 14) can be 
attained. 

[0019] "Claim 6" is related with the further limitation of evaporation equipment (100) given in any [ Claim 1 - ] 
of five they are. It is characterized by "supplying only a solvent (112) to a liquid material provisioning part 

(IA) or an evaporation part (1B), if the solvent feed unit (1C) is installed in the liquid material provisioning 
part (1A) or the evaporation part (1B) and supply in the evaporation part (1B) of liquid materials (106) stops." 

[0020] If supply in the evaporation part (1B) of liquid materials (106) stops, only the membrane formation 
materials which the volatile solvent in the liquid materials (106) which remain in the liquid material 
provisioning part (1A) or the evaporation part (1B) volatilizes preferentially, and are hard to evaporate will 
remain. If this remains **** solidifies within a liquid material provisioning part (1A) or an evaporation part 

(IB) , it will become the cause of "getting it blocked." Then, when supply in the evaporation part (1B) of liquid 
materials (106) stops, generating of "getting it blocked" can be lost by flushing the liquid materials (106) 
which remained by supplying only a solvent (112) to a liquid material provisioning part (1 A) or an 
evaporation part (1B). 

[0021] "Claim 7" carries out the feature of "the jet hole (8) of carrier gas (108) being drilled so that it may be 
open for free passage at the entrance (7) of liquid materials (106)" about the opening (1) of the jet hole (8) of 
the carrier gas (108) in evaporation equipment (100) given in any [ Claim 1 - ] of six they are. 
[0022] If it does in this way, direct carrier gas (108) will be blown into the liquid materials (106) which have 
passed through the entrance (7), a lot of small bubbles will be generated in the place which a lot of bubbles 
were generated and came out of the entrance (7) in liquid materials (106), and it will be pushed out in 
evaporation space (V) in the state. And the bubbles of a lot of adhere to the inside (15) of evaporation space 
(V), and (16), burst, and they are gradually evaporated like the above-mentioned with the heat of an inside 
(15) and (16) while they generate a thin liquid film. 
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[0023] "Claim 8" is related with the exit (18) of the gas materials (1 14) in evaporation equipment (100) given 
in any [ Claim 1 - ] of seven they are -- "- a gimlet - [ the exit (18) of two or more gas materials (1 14) is 
equally formed in the bottom peripheral surface of the ** evaporation space (V), and ] This exit (18) carries 
out the feature of which is open for free passage to the gas materials outlet (6) linked to a supply side 
(102). 

[0024] according to this -- an exit (18) -- a gimlet - since it is equally formed in the bottom peripheral surface 
of the ** evaporation space (V) -- a gimlet - evaporation materials (114) flow into an exit (18) equally from all 
the circumferences of the ** evaporation space (V), and this will be brought together in one and will be 
discharged by the supply side (102) from a gas materials outlet (6). therefore, a gimlet -- the maximum of the 
evaporation capability of the ** evaporation space (V) can be demonstrated. 
[0025] 

[The mode of implementation of invention] This invention is hereafter explained according to an illustration 
working example, as the membrane formation material used by this invention - above - high-density DRAM 
- as an insulating film for capacitors to kick, "Ta205" and "BaSrTi03 (BST)" of high dielectric constant 
material are used, as the object for nonvolatile memory -- SrBi2Ta209 (SBT) Pb(Zr, Ti) 03 (PZT) etc. - it is 
used. Said membrane formation materials are liquid or solid powder. As mentioned above, generally **** of 
steam pressure is very low highly, and liquid membrane formation materials are very difficult to evaporate. 
On the other hand, although a compound called Ba(DPM)2 is mentioned as solid membrane formation 
materials, for example, since it is not vaporizable if this is begun and many things of sublimation nature 
remain as they are in solid membrane formation materials, it is used, distributing organic solvents (a 
tetrahydro franc (THF) or butyl acetate), 

[0026] The liquid which drawing 1 is [ liquid ] the block diagram of this invention, and made the solvent 
dissolve or distribute said liquid membrane formation material or powder membrane formation material in a 
liquid container (105) (It is only hereafter called liquid materials (106)) is pressurized by pressurization gas 
(generally gaseous helium (107)), and it is sent to the mass flow meter (101) for liquids. In the mass flow 
meter (101) for liquid materials, the liquid materials (106) of the set-up mass flow rate are sent out to 
evaporation equipment (100). 

[0027] the solvent (112) in a solvent container (1 1 1 ) is the solvent (of course, a different solvent only for a 
purge is sufficient) generally used for said liquid materials (106) -- said -- it is similarly pressurized by 
pressurization gas (generally gaseous helium (110)), and is sent to the mass flow meter (1 1 3) for solvents. 
In the mass flow meter (1 1 3) for solvents, the solvent (112) of the set-up mass flow rate is sent out to 
evaporation equipment (100). 

[0028] Said evaporation equipment (100) consists of a liquid material provisioning part (1A) and an 
evaporation part (1B), and the liquid material provisioning part (1A) is laid through the heat insulation 
member point on the evaporation part (1B). Said liquid material provisioning part (1A) consists of an 
opening-and-closing valve (12) liquid materials flux control valve (11) and a solvent flux control valve (13). 
An opening-and-closing valve (12) is connected to one entrance (22) of a liquid materials flux control valve 
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(I I) . A solvent flux control valve (13) is connected to the entrance (23) of another side of a liquid materials 
flux control valve (11), and the exit of the liquid materials flux control valve (1 1) is further connected to the 
entrance (7) of an evaporation part (1B) through the lead pipe (9). 

[0029] Carrier gas (108) is supplied to an evaporation part (1B) through the massflow controller (104) for 
KIARIAGASU. The gas materials (114) evaporated with evaporation equipment (100) are supplied to the 
reaction room (102) [this portion is a supply side] of CVD equipment with carrier gas (108). The inside of the 
reaction room (102) of CVD equipment is in the decompression state by the exhaust air system (108). 
[0030] The opening-and-closing valve (12) liquid materials flux control valve (11) and solvent flux control 
valve (13) of said evaporation equipment (100) are installed side by side on the plate (19). On the other 
hand, through the heat insulation member (10), an evaporation part (1B) is estranged under the plate (19), 
and is arranged, and the heat of an evaporation part (1B) is made not to be transmitted to the opehing-and- 
closing valve (12) liquid materials flux control valve (11) and solvent flux control valve (13) side. Although the 
cylindrical heat insulation member (10) is used in this example, as long as it naturally is not restricted to this 
but satisfies heat insulation, what kind of thing or structure is sufficient. 

[0031] It connects with liquid materials mass flow meter (101), and the entrance (20) of said opening-and- 
closing valve (12) receives supply of the liquid materials (106) of a predetermined mass flow rate. It 
connects with one entrance (22) of a liquid materials flux control valve (11), and an opening-and-closing 
valve (12) performs supply and interception to the liquid materials flux control valve (11) of the liquid 
materials (106) from liquid materials mass flow meter (101) by valve operation. 

[0032] It connects with the liquid mass flow meter (113) for solvents which constitutes some solvent feed 
units (1c), and the entrance (21) of a solvent flux control valve (13) receives supply of the solvent (112) of a 
predetermined mass flow rate. The solvent flux control valve (13) is connected to the entrance (23) of 
another side of a liquid materials flux control valve (11), and here [ with valve operation ] Carrying out mass 
flow rate control of the solvent (112) from the liquid mass flow meter (113) for solvents, when an opening- 
and-closing valve (12) is closed and supply of liquid materials (106) stops, a liquid materials flux control 
valve (11) is supplied, and a liquid materials flux control valve (11) and an evaporation part (1B) are purged. 
(If attached to the details of an operation of these liquids material provisioning part (1A), it mentions later.) In 
addition, said solvent feed unit (1c) consists of liquid mass flow meter (113) for solvents, a solvent container 

(III) , its incidental facilities, etc. 

[0033] The exit (24) of a liquid materials flux control valve (11) and the entrance (7) of an evaporation part 
(1B) are connected by a lead pipe (9), and said liquid materials (106) or the solvent (112) for a purge is 
supplied to an evaporation part (1B) through here. 

[0034] an evaporation part (1B) -- an inside -- a gimlet -- the evaporation part main part (1a) with which the 
cave of the ** was formed, and the upper part stored by said cave ~ a gimlet - it consists of an internal 
evaporation block (2) of a **, and a heating heater (3). the inside of an evaporation part (1 B) - the inner wall 
(let this portion be the evaporation space main part side inside (16)) of said cave, and the gimlet of an 
internal evaporation block (2) - between the external surfaces (let this portion be the evaporation space 
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block side inside (15)) of a part (2a) -- a gimlet - the evaporation space (V) of a ** will be formed. 
[0035] said gimlet - [ the form of the evaporation space (V) of a ** ] although a cone is made into the 
example of representation in this example It is sufficient, if the inside (15) of a pyramid or a spindle shape, 
and the evaporation space (V) hemispherical and prepared in the evaporation part (1B) in short and (16) are 
formed so that liquid materials (106) may flow down toward the exit (18) of evaporation materials (114) from 
the entrance (7) of liquid materials (106). thus -- if it says -- a gimlet - a ** - not but - ** - the thing of "the 
shape of a washboard made slanting" may be well used. 

[0036] The exit (18) is formed in the upper portion for a while from the lower end of this evaporation space 
(V), and said exit (18) is connected to the reaction room (102) of CVD equipment through the gas materials 
outlet (6) formed in the bottom of an evaporation part (1 B). And a lot of [ the portion (let this portion be the 
bottom groove part (1 7) of evaporation space (V)) below said exit (18) of the lower end of evaporation space 
(V) / for convenience' sake / certain ] liquid materials (106) are supplied, and it is made to be emergency 
evacuation ****** when overflowing without the ability evaporating. 

[0037] If the exit (18) of two or more gas materials (1 14) is equally formed in the bottom peripheral surface of 
evaporation space (V) although only one place of said exit (18) may be established in the bottom groove 
part (17) of evaporation space (V) a gimlet -- evaporation materials (114) flow into an exit (18) equally from 
all the circumferences of the ** evaporation space (V), and this will be brought together in one and will be 
discharged by the supply side (102) from a gas materials outlet (6) - a gimlet -- the maximum of the 
evaporation capability of the ** evaporation space (V) can be demonstrated now. 
[0038] The heating heater (3) is suitably arranged in the evaporation part main part (1a) and the internal 
evaporation block (2) so that it may face across said evaporation space (V), and it heats evaporation space 
(V) from inside and outside. 

[0039] The entrance (7) currently formed in the upper surface of an evaporation part main part (1a) is 
connected at the tip of evaporation space (V), and said liquid materials (106) or the solvent (112) passing 
through the inside of a lead pipe (9) is introduced in evaporation space (V) from here. 
[0040] The ring-like through-hole (26) is formed in the circumference of said entrance (7). It is open for free 
passage to the carrier gas inlet (5), and many carrier blow-of-gas holes (8) which are carrying out the 
opening to the top part of evaporation space (V) from said ring-like through-hole (26) further are drilled. 
Carrier gas (108) is lightly sprayed on the liquid materials (106) or the solvent (1 12) which has flowed in 
evaporation space (V) from the entrance (7). 

[0041] Special processing is given so that the liquid materials (106) which have flowed in evaporation space 
(V) from the entrance (7) may not flow down the field form of the evaporation space block side inside (15) 
which constitutes evaporation space (V), and the evaporation space main part side inside (16) immediately. 
[0042] When the example is shown, as are shown in drawing 3 and a concentric circle shows to the 
evaporation space block side inside (15) and the evaporation space main part side inside (16) at much 
cross-sectional semicircle-like rings or drawing 4 , it is the ring (R) (of course) of the shape of many cross- 
sectional stage at a concentric circle, it is not what is this much alike and is restricted - carrying out surface 
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roughening **** - the shape of a mesh (the shape of a wire net) - a hemisphere or a gimlet - many hollows 
of a ** may be formed and it is formed that the concavo-convex structure or surface treatment which can, in 
short, check flowing down of liquid materials (106) should just be made. 

[0043] Next, it attaches and explains to an operation of this invention. When performing supply in the 
reaction room (102) of liquid materials (106), it attaches and explains. In this case, while an opening-and- 
closing valve (12) is held at ****** and liquid materials (106) are supplied to a liquid materials flux control 
valve (11), the solvent flux control valve (13) is closed and a solvent (112) is supplied. 
[0044] Said liquid materials (106) in a liquid container (105) are pressurized by pressurization gas (107), and 
send out the liquid materials (106) of the mass flow rate sent and set as the mass flow meter (101) for 
liquids to an opening-and-closing valve (12). Since an opening-and-closing valve (12) is ****** as mentioned 
above, liquid materials (106) pass an opening-and-closing valve (12) as it is, and result in a liquid materials 
flux control valve (11). The mass flow rate control signal is sent to a liquid materials flux control valve (11) 
from the mass flow meter (101) for liquids, the degree of valve-opening is adjusted according to said control 
signal, and a liquid materials flux control valve (1 1) is supplied to the liquid materials (106) of only a 
predetermined mass flow rate by the evaporation part (1B). 

[0045] The liquid materials (106) which flowed out of the exit (24) of the liquid materials flux control valve 
(11) are sent to an evaporation part (1B) through a lead pipe (9), and are dropped in evaporation space (V) 
from the entrance (7) which is carrying out the opening to the top part of evaporation space (V). Many carrier 
blow-of-gas holes (8) are drilled in the circumference of said entrance (7), it flows in evaporation space (V) 
from an entrance (7), carrier gas (108) is sprayed on the liquid materials (106) with which mass flow rate 
control was made, and a drop is dispersed around an entrance (7). the part adheres near an entrance (7) 
and the remainder falls as it is - the gimlet of an internal evaporation block (2) - the peak of a part (2a) is 
wet, it flows down to the circumference equally circularly, and a liquid film is formed in it. 
[0046] On the other hand, although some liquid materials (106) are evaporated near said entrance (7), the 
remainder adheres to the inside (15) of the circumference, and (16), or flows down, and forms a liquid film. 
At this time, when there are many amounts of flowing down of liquid materials (106), it is saved up here, 
being caught in the ring (R) of the shape of a cross-sectional semicircle formed in an inside (15) and (16), 
and that part spreading the inside of a ring (R). Since this ring (R) is formed also in many [-fold ] with 
concentric circular, without reaching to the bottom groove part (17) of evaporation space (V), the liquid 
materials (106) which trickled in the usual case will adhere to an inside (15) and (16) altogether, and will 
constitute a liquid film. 

[0047] Since said inside (15) and (16) are heated at the heating heater (3), the liquid film adhering to an 
inside (15) and (16) is ****(ed) immediately, the membrane formation ingredient which is hard to evaporate 
also severs it as well as the solvent ingredient which is easy to evaporate, and they evaporate it to ******. it 
is accompanied to the carrier gas (108) which flowed into evaporation space (V), and vaporized evaporation 
materials (114) pass along an exit (18), and are supplied to a reaction room (102). 

[0048] Thus, although liquid materials (106) are controlled strictly and a fixed mass flow rate always supplies 
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them, liquid materials (106) are supplied superfluously and it may overflow with a certain causes. In that 
case, it collects on ****** of the bottom groove part (17) of evaporation space (V), and flows into an exit (18). 
Liquid materials (106) collected on this bottom groove part (17) are evaporated gradually. Even when it 
changes into thereby such a state, the supply route of evaporation materials (114) is blockaded, or liquid 
materials (106) are made not to be sent into a reaction room (102), without being evaporated greatly. 
[0049] If supply of liquid materials (106) is completed, an opening-and-closing valve (12) closes, a liquid 
materials flux control valve (11) will open fully at the same time supply of the liquid materials (106) to a liquid 
materials flux control valve (1 1) is stopped, and a solvent flux control valve (13) will open. The solvent (112) 
for a purge is fed from a solvent container (1 1 1) by pressurization gas (110) by this, ft is sent to the liquid 
materials flux control valve (1 1) of a full open state, flux control of the degree of valve-opening of a solvent 
flux control valve (13) being controlled and carried out by the mass flow rate control signal from the mass 
flow meter (113) for solvents, and the portion in which the solvent (112) for a purge carried out conduction is 
washed. 

[0050] The solvent (112) for a purge which carried out conduction of the liquid materials flux control valve 
(11) flows into the evaporation space (V) of an evaporation part (1a) as it is. Flushing washing of the ring (R) 
which evaporates in evaporation space (V), is mixed with carrier gas (108), and is formed in an inside (15), 
(16), and its surface is carried out, and all the remains liquid materials (106) that have adhered also 
including the membrane formation ingredient which is hard to evaporate are flushed. The evaporation 
equipment after the use which had become a problem conventionally can be got blocked by this, and a 
problem can also be completely solved now. 

[0051] The jet hole (8) of carrier gas (108) is drilled so that the inside (15) of evaporation space (V) and (16) 
may consist of stage-like rings (R) and drawing 5 may be open for free passage at the entrance (7) of liquid 
materials (106). If it does in this way, direct carrier gas (108) will be blown into the liquid materials (106) 
which have passed through the entrance (7), a lot of small bubbles will be generated in the place which a lot 
of bubbles were generated and came out of the entrance (7) in liquid materials (106), and it will be pushed 
out in evaporation space (V) in the state. And the bubbles of a lot of adhere to the inside (15) of evaporation 
space (V), and (16), burst, and they are gradually evaporated like the above-mentioned with the heat of an 
inside (15) and (16) while they generate a thin liquid film. The duty which bars that the ring (R) of the shape 
of said stage flows down when a bubble bursts and it becomes a liquid film is made. 
[0052] Next, it attaches and explains to the 2nd working example of the evaporation equipment (100) 
concerning this invention according to drawing 6 . in this case, the gimlet of the internal evaporation block 
(2) which constitutes evaporation space (V) -- ****** (30) of liquid materials (106) is formed in the top part of 
a part (2a), and the jet hole (8) of carrier gas (108) is arranged in ****** (30) toward that ****** (30). In the 
case of a figure, the nozzle (5a) which surround a lead pipe (9) is inserted into ****** (30), and babbling of 
the liquid materials (106) which collected in ****** (30) is carried out. 

[0053] It is made to **** some liquid materials (106) by which babbling was carried out from ****** (30), it 
flows through the inside (15) of evaporation space (V), and (16), and forms a thin liquid film quickly on it. 
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Since the inside (15) which forms evaporation space (V), and (16) are maintained at high temperature, 
evaporation of a liquid film will be smoothly performed by the heat. 

[0054] Moreover, the solvent flux control valve (13) of a place which drawing 2 is the 2nd working example 
of the flow of this invention, and is different from drawing 1 is the solvent side opening-and-closing valve 
(12b). this - the liquid materials side opening-and-closing valve (12a) - right and left - a flux control valve - 
it connects with (1 1 [since a flux control valve (11) will control liquid materials (106) and a solvent (112) in 
this case, it is only made a name called a flux control valve]). And the signal line drawn from the mass flow 
meter (101) for liquid materials and the mass flow meter (113) for solvents can change between a terminal 
(Sa) and (Sb) with a switch (SW). 

[0055] In this case, when supplying liquid materials (106), the liquid materials side opening-and-closing 
valve (12a) is opened, and the solvent side opening-and-closing valve (12b) is closed. And a switch (SW) is 
connected to the terminal (Sa) side, the signal line of a flux control valve (1 1) is connected with the mass 
flow meter (101) for liquid materials, and a flux control signal is received from the mass flow meter (101) for 
liquid materials. As for a flux control valve (11), according to the flux control signal from the mass flow meter 
(101) for liquid materials, the degree of valve-opening will be controlled by this. 

[0056] After supply of liquid materials (106) is completed, the liquid materials side opening-and-closing valve 
(12a) is closed conversely, and the solvent side opening-and-closing valve (12b) is opened. And a switch 
(SW) is changed to the terminal (Sb) side, the signal line of a flux control valve (1 1) is connected with the 
mass flow meter (113) for solvents, and a flux control signal is received from the mass flow meter (113) for 
solvents. As for a flux control valve (11), according to the flux control signal from the mass flow meter (113) 
for solvents, the degree of valve-opening will be controlled by this. Since the point except said is the same 
as that of the case of drawing 1 , the details are omitted. 

[0057] [Experimental result] As a result of carrying out controlled study using three kinds of pieces of the 
evaporation equipment (A) of the same size, (B), and (C), the effect of the "stay side structure" in this 
invention was as in Table 1 . 

1) The experiment method Liquid materials (106) were supplied to said evaporation equipment (A), (B), and 
(C), the gas materials (114) discharged from the gas materials outlet (6) were cooled and solidified by liquid 
nitrogen, and weighing of this was carried out with the electronic balance. 

2) Experimental condition ** liquid membrane formation materials;Ba(DPM)2, Sr(DPM) 2, butyl acetate 
solution mixed-solution of a certain kind of ADAKUTO compound Concentration The 0.15Meach ** 
evaporation ability rating method; liquid nitrogen Cold trap, Weighing method evaporation equipment (A) by 
an electronic balance; one gas materials outlet which the inside of the evaporation space of an evaporation 
part is a flat cone side, and is open for free passage to evaporation space is prepared in the side of the 
evaporation subordinate part, and took out evaporation materials from this portion outside, (not shown 

[ evaporation equipment (A) ]) 

Evaporation equipment (B); one gas materials outlet which the stair-like unevenness ring is processed into 
the inside of the conic evaporation space of an evaporation part, and is open for free passage to evaporation 
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space is prepared in the side of the evaporation subordinate part, and took out evaporation materials from 
this portion outside. (Although evaporation equipment (B) is not illustrated, one gas materials outlet is 
prepared in the side of the evaporation subordinate part of drawing 4 .) 

Evaporation equipment (C); the stair-like unevenness ring (R) is processed into the inside of the conic 
evaporation space (V) of an evaporation part (1 B), it is prepared in the bottom of evaporation space (V), and 
the exit (18) which carries out a free passage hole to a gas materials outlet (6) is prepared four places 
equally. Evaporation materials (114) are taken out from a gas materials outlet (6). (Refer to drawing 5 ) 
3) An evaporation capability measurement result [0058] 



[Table 1] 










A 


260C 


200SCCM 


O.lg/min 


B 


260C 


200SCCM 


0.2g/min 


C 


260C 


200SCCM 


0.6*/min 



[0059] 1) Vaporizable flux; compared with evaporation equipment (A), the evaporation equipment (B) of this 
invention improved twice, and the effect of "stay side structure" was proved. However, in the portion near the 
gas materials outlet, since one gas materials outlet was prepared in the side of the evaporation subordinate 
part of drawing 5 in this case, although discharged well, since discharge capability fell and the portion from 
which it is separated was not discharged equally as a whole, vaporizable flux became about 2 times. Then, 
by raising the discharge capability of gas materials (114) by considering the composition of an exit (18) like 
drawing 5 , the evaporation equipment (C) of this invention improved by 5 times compared with evaporation 
equipment (A). In connection with expansion of wafer size, and improvement in membrane formation speed, 
the demand of increase-izing of flux is strong. By (C), the demand can be met as well as especially (B) that 
is evaporation equipment (100) of this invention. 

2) Evaporation temperature; since the materials compound of a ferroelectric thin film is generally a high- 
boiling point, the evaporation by high temperature is required for it. However, in high temperature, it is easy 
to carry out thermal cracking. Therefore, if evaporation efficiency improves, it becomes comparatively 
vaporizable at the degree of low temperature, and this invention is advantageous also at the point. 
[0060] 

[Effect of the Invention] [ according to this invention / the inside of evaporation space is formed so that liquid 
materials may flow down toward the exit of evaporation materials from the entrance of liquid materials, and / 
an inside ] since the inside has become the stay side structure, for example, unevenness, of making liquid 
materials stagnating The liquid materials which flowed into evaporation space do not flow down immediately, 
but stagnate in said inside, and though they contain the membrane formation ingredient which is hard to 
evaporate even if, they will be gradually evaporated also including a membrane formation ingredient. As a 
result, supply of the evaporation materials in a stationary state is always attained so that the amount of 
supply of evaporation materials may not be made to generate instability. 

[0061] moreover, the form of evaporation space - an end - the gimlet of a spread - by considering it as a 
**, a heating contact surface product can be made to be able to increase gradually toward the exit by the 
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side of gas materials, and the increase in efficiency of evaporation of the liquid materials which flowed, and 
perfect evaporation can be measured. 

[0062] Moreover, a thin liquid film can be quickly formed now on the inside of evaporation space by forming 
****** of liquid materials in the top part of evaporation space, and supply of the evaporation materials in the 
stationary state by evaporation of a smooth liquid film can be realized. 

[0063] Furthermore, it can carry out as [ form / the liquid materials dropped in evaporation space flow down 
an inside equally, and / materials / by making form of evaporation space into "the shape of a cone", / an 
equal liquid film ]. 



[Translation done.] 



http://dossierl.ipdl.inpit.go jp/c^^ 6/26/07 



